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Effects of rhodojaponins from Rhododendron molle оп cuticle components of 


Spodoptera litura larvae and their structure-activity relationship 
ZHONG Guo-Hua[] LIU Jin-Xiang[] GUAN Shan[] XIE Jian-Jun[] HU Mei-Ying[] Laboratory of Insect Toxicology[] South 
China Agricultural University & Key Laboratory of Pesticide and Chemical Biology[] Ministry of Education[] Guangzhou 
510642[] China[] 


Abstract[] The effects of fourteen active compounds previously isolated from Rhododendron molle С. Don on the cuticle 


components of Spodoptera litura larvae and their structure-activity relationship were studied to illustrate the mode of action 


and optimize rhodojaponins structure. The structures of three new compounds[] rhodomolin A[] B and C[] were elucidated 
based on IR[JUV[]NMR and MS spectroscopic data. When the fourth instar larvae of S. litura were treated with 50 mg/L 
of compounds rhodojaponin [I[[]rhodomolin A[]rhodomollein І [] rhodomolin B[]rhodomolin C[]rhodomollein  XVII[] 


grayantoxin [1 and azadirachtin[] an known botanical insect growth regulator[] respectively[] the weight of larvae and pupae 


and the emergence rate were significantly less than CK[] which showed greater insect growth inhibition activities than other 


tested compounds from R. molle. After 120 h treatment[] all the cuticle chitin contents of larvae[] both treated. with 


compounds and СКП were 28.15% — 35.1896[] which show no significant difference. When treated with compounds 
rhodojaponin || rhodomolin АП rhodomolin ВО rhodomolin СП rhodomollein ХИ and azadirachtinl] howeveil] the 


contents of total protein of larvae cuticle significantly increased and those of total fats decreased than those of CK[] 


respectively. Furthermore[] the contents of water soluble protein[] hydrogen bond combined protein and covalent bond 
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combined protein in the cuticle decreased significantly[] while the content of weak bond combined protein increased 


significantly and the content of electrovalence bond combined protein was not significantly different from that of CK when 


larvae were treated with compound rhodojaponin Щ and azadirachtin. It was inferred that the action mode of insect growth 


inhibition in rhodojaponins is not to inhibit chitin syntheses[] but to disturb internal secretion[] and significantly decreasing 


the content of water soluble protein in cuticle would be one important mechanism. Preliminary analysis of their structure- 


activity relationship showed that substitute group structures of C-2[ B-epoxy[] C-6[] C-10 and C-14 were most important to 


these grayanoid diterpenids with insect growth inhibition activity. The difference of model of inhibition action between 


rhodojaponins and azadirachtin was also discussed. 


Key words[] Rhodojaponins[] Spodoptera litura[] cuticle component[] structure-activity relationship 
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Fig. 1 Chemical structures of tested compounds 
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Table 1 Insect growth inhibition of rhodojaponins to 4th instar larvae of Spodoptera litura 
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m um d Weight of larva before Weight of larva after 120 h Weight of pupa Me HM 
treatmen[] mg/larva[] treatmen(] mg/larva[] 0 mg/pupal] 

1 00001 Rhodojaponin Ill 58.12 +3.34 a 197.00 + 16.70 с 234.67 +24.78 с 37.25+5.19 с 

2 600000000 Rhodojaponin |11-6- propionate 59,23 +2.66 a 268.33 + 13.69 299.33 +7.22 b 50.98 +5.19 b 

з 0000 Ш Rhodomollein Ш 55.80 + 1.92 а 267.00 + 18.18 262.67 + 21.05 ђе 68.75 € 3.61 ab 

4 0000 XMRhodomollem XVI 56.54 + 2.81 а 281.33 + 13.69 ab 264.67 + 19.64 ђе 55.56 + 5.88 ab 

5 0000 А Rhodomolin А 58.93 +3.71 a 243.67 + 22.15 249.33 + 20.17 be — 53.70 + 4.90 b 

6 00001 Rhodomollein | 59.09 + 2.44 a 247.33 + 24.46 255.67 + 24.69 ђе — 46.30 + 6.68 ђе 

7 0000 B Rhodomolin B 53.65 + 1.35 а 247.00 + 4.36 b 260.67 + 16.60 ђе — 46.30 + 8.07 bc 

8 0000 C Rhodomolin C 56.30 +3.85 a 224.33 + 15.25 217.00 € 8.72 с 50.00 + 5.56 b 

9 00001 Gryanotoxin | 54.90 + 3.41 а 271.00 + 13.58 ab 277.00 + 13.58 ђе 62.22 + 2.22 ab 

10 000 XM Rhodomollein. XVII 58.61 + 1.23 а 232.00 + 19.66 236.00 + 14.01 c 40.74+3.70 с 

1 00001 Grayanotoxin. Il 57.03 +2.26 a 273.33 € 12.20 ab 273.33 + 12.20 be — 55.56 € 3.21 ab 

12 00001 Grayanotoxin Ill 60.43 + 2.34 a 232.00 + 8.14 b 231.33 + 12.39 с — 42.59€ 6.68 c 

13 — Kalmanol 56.77 +2.35 а 250.33 + 20.96 300.33 + 12.13 Ь 62.22 + 8.89 ab 

14 000 Quercetin 55.23 + 1.22 a 286.67 + 8.01 ab 350.33 +22.30a 68.63 + 5.19 ab 

000 Azadirachtin 56.78 + 2.73 a 255.00 + 27.22 257.33 + 23.26 be 48.33 + 4.41 bc 

00 ск 58.87 +2.44 а 333.67 + 11.61 a 358.00 +11.02а 71.67+3.33 а 
00000 3000000 +0000 0000000000000 5%000000 (0 рматО 000 200 

The values in table were mean = SE of three replicates. Means within a column followed by а common letter are not significantly different at P = 0.04] РМЕТО. 

Тһе same for Table 2. 
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Table 2 Effects of rhodojaponins on the contents of total fats[] total protein and chitin in cuticle of S. litura larvae 











ПП ооп 0000 Ш mgt D 000 000 000 
No. Compound Total weight of cuticle ОООШ tu BU Bau tr | uU uar %П 
0 mg/larval] Content of total fats Content of total protein Content of chitin 
1 0000 Ш Rhodojaponin Ш 4.86 + 0.07 d 25.57+2.41 а 40.49 + 3.98 с 33.94 + 1.13 ab 
2 600000000 Rhedojaponin ||-6-ргоропаје 5.90+0.11Ь 5.86 + 0.40 c 59.13 + 3.93 ab 35.01 + 1.03 a 
з 0000 Ш Rhodomollein [ЇЇ 5.84+0.11 b 5.07 +0.34 c 60.92 +3.08 ab 34.01 +0.45 a 
4 ПППП XVI Rhodomollein ХМ 6.11 + 0.06 ab 3.41 € 0.33 cd 63.44 € 4.91 a 33.15 + 0.97 ab 
5 ПППП A Rhodomolin A 5.23 € 0.10 cd 18.68 + 0.43 a 49.07 + 4.24 c 32.25 € 1.28 ab 
6 0000 I Rhodomollin I 5.23 + 0.04 са 3.25 +0.24 са 62.50 + 5.05 а 34.25 + 1.03 a 
7 0000 В Rhodomolin B 5.39 + 0.14 c 17.18 + 1.35 а 52.54 + 1.83 Ьс 30.28 + 1.90 ab 
8 ОООО C Rhodomolin C 5.20 € 0.06 cd 20.44 + 0.37 a 51.41 +0.75 bc 28.15 +0.81 b 
9 00001 Gryanotoxin I 5.84 + 0.03b 8.18 + 0.39 bc 57.24 £6.10 b 34.58 £0.88 а 
10 000 XW Rhodomollein. X VII 5.30 € 0.10 cd 22.54€ 1.13 а 47.35 + 2.55 c 30.11 € 0.67 ab 
п 00001 Grayanotoxin II 6.06 + 0.08 ab 5.98 £0.56 c 62.06 + 1.85 а 31.96 + 0.71 ab 
12 ППП ПШ Grayanotoxin Ill 5.38+0.15 c 2.91 € 0.90 cd 61.91 £5.57 a 35.18 € 0.97 ab 
13 — Kalmanol 6.08 + 0.08 ab 2.15+0.13 4 61.76 + 1.35 ab 33.09 + 1.34 ab 
14 000 Quercetin 6.30 + 0.07ab 2.45 € 0.14 cd 64.03 € 1.09 a 33.52 € 1.19 ab 
000 Azadirachtin 4.99 + 0.10 cd 14.91 + 1.89 b 54.21 € 0.73 bc 30.88 + 1.44 ab 
00 cK 6.60+0.10а 5.66 £0.59 с 62.61 € 1.07a 31.73 € 0.59 ab 
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Fig. 2 Effects of rhodojaponin [ll and azairchtin against fourth instar larvae of S. litura on the contents 


of several kinds of protein in cuticle 
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